Abstract.-Biodiversity informatics as a field lacks a synthetic, comprehensive summary, guide, and training resource, such as a textbook, a gap that impedes advance in the field. The Biodiversity Informatics Training Curriculum (BITC) represents the compilation of digital videos and accessory materials from 3 years of courses held across Africa, on topics covering the full thematic breadth of the field of biodiversity informatics. Instructors include experts on each topic, such that the instruction is at a high level. The BITC is presented as an open-access, fully digital, video-based teaching resource-in essence a first textbook for the field. The curriculum is constantly being updated and improved, but this version 1.2 represents a first version that covers all major subfields in biodiversity informatics. Links to videos hosted on YouTube are provided herein, but versions that do not require Internet access are available upon request.
Biodiversity informatics is, simply put, a new field (Schalk 1998; OECD Megascience Forum 1999; Soberón 1999; Bisby 2000) . Informatics more generally is the science of creating, organizing, and analyzing digital data. Although biodiversity scientists (systematics, taxonomists, ecologists, biogeographers) have used informatics processes in studies of biodiversity for centuries, the digital dimensions of the challenge are relatively new. Indeed, it is only in the last decade or so that large-scale biodiversity databases have become broadly available and accessible. The major steps of innovation and advancement of the field-in the view of many-will derive from novel but meaningful linkages between disparate realms of information about biodiversity (Peterson et al. 2010) .
Given the newness of the field, biodiversity informatics remains largely without any formal synthesis, guide, textbook, or summary. That is, no textbook entitled something like "Biodiversity Informatics" exists to guide users through the steps involved in biodiversity informatics applications. Further, no graduate programs exist that provide a comprehensive curriculum for the field. Clearly, books and programs exist treating portions of the field (e.g., ecological niche modeling, Peterson et al. 2011 ), but no overarching summary has been developed.
The Biodiversity Informatics Training Curriculum (BITC) represents an effort to remedy this problem and fill the gap in availability of knowledge and experience in the field. With the generous support of the JRS Biodiversity Foundation, a series of detailed training courses has been held at sites across Africa, each treating a different topic within the broader area of biodiversity informatics, with experts brought in from around the world, and trainees from across Africa. Full summaries of the courses, and the experts and trainees who attended, are available on the BITC website 1 . This document is designed to provide a summary and index to the first nearly-complete version of the full Curriculum. Each topic in the long list in the Appendix is a hyperlink to a YouTube video or playlist. The topics are more or less in a logical order, although some topics really belong in multiple categories: for example, georeferencing could go under Data Cleaning or Data Capture, or as introductory material in Ecological Niche Modeling. Above all, we note that this is a first more or less complete version, so we invite suggestions, criticisms, ideas, and revisions.
IF YOUTUBE DOES NOT WORK FOR YOU… Very early in the history of the BITC initiative, the decision was made to house the video component of each course on YouTube. This decision was made largely in light of the nearglobal availability and massive usership of that site. However, we are quite cognizant that YouTube is not a universal solution to providing access to video content, as access to the site is prohibited by some institutions-and even some countries. Furthermore, additional limitations may be imposed by infrastructural limitations (e.g., insufficient bandwidth) that may limit or impede long views of YouTube-based movies. As such, we are seeking actively to provide multiple access solutions to BITC materials.
As a more failsafe solution to the access challenge, we have 'published' the entirety of the BITC video set and ancillary materials on 32GB USB keys. Of course, the challenge now becomes one of availability of this physical copy. For the moment, however, we offer to send the USB key wherever feasible by mail or courier; requests can be addressed to biodivtraining@gmail.com.
HELP US IMPROVE THE BITC
Subtitling Many users of BITC materials have expressed frustration in the fact that, apart from a few courses that have been replicated in Spanish and Portuguese, the entire body of materials and resources is in English. In Africa, where the BITC in-person courses were held, this English focus was a significant complication for participation of trainees from Francophone countries. This more general failing in the design and content of the Curriculum simply reflects the failings of the two authors of this summary in not having significant language abilities in French, Arabic, Chinese, Russian, etc.
As a step toward a solution to this shortcoming, we are exploring an automated process of adding subtitles to Curriculum materials. We have laid out a protocol that involves the use of voicerecognition software to provide an initial template of English subtitles, which (of course) is qualitycontrolled by native English-speaking users. The English subtitles will then be placed on a crowdsourcing website (e.g., dotsub
2 ), where users worldwide can help facilitate the development and improvement of subtitling into other languages. This effort is as-yet in its infancy, but has proven effective in preliminary tests involving translation into Arabic, Chinese, Spanish, French, and Portuguese. Opportunities to assist in the development of these online resources in multiple languages will be announced via the BITC Facebook group 3 .
Problems Assembling the online curriculum has been a long and difficult process, involving experimentation with multiple video recording and processing technologies, and considerable evolution in the management of video data. As such, it is entirely possible-indeed probable-that problems and errors have crept into this outcome. We request kindly that any problems that users note be reported to us at biodivtraining@gmail.com. We will make every effort to attend to each and every problem that is reported, at least to the extent that is possible.
Future plans
The BITC content is being updated and expanded by a variety of means, particularly via a monthly online seminar series in biodiversity informatics 4 (e.g., a series on the history of biodiversity informatics currently in process). One important next step that we are exploring is that of certifying the use and mastery of BITC materials by students and young trainees around the world. We are exploring the idea of a masters degree program based on BITC online materials, which would allow trainees to study the material online, develop a project or prepare for an examination, and then be examined by a panel of experts. The degrees would be granted by host universities around the developing world. This model is as-yet under exploration and development, and we expect a fully functioning prototype to be in place by late 2016.
SUMMARY
The BITC represents years of collective work by dozens of persons, including the two of us as co-directors, but perhaps more significantly by our expert course instructors, and more than 134 student trainees representing 23 countries across Africa. The digital teaching resources that have been assembled are unique, in that no other comprehensive teaching resource exists for the field. Needless to say, we are eager to see BITC usership continue to grow and expand. 
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